1975).
This reliance on daylength to maintain or suppress gonadal activity is an example of photoperiodic time measurement and involves circadian systems (Elliott, Stetson, & Menaker, 1972; Elliott, 1976) . According to one model, long days establish appropriate phase relations in the circa¬ dian systems that regulate secretion of various hormones and thereby promote gonadal activity (internal coincidence scheme). Alternatively, the exposure of the animals to light at crucial photo¬ sensitive phases of their circadian cycles may be a prerequisite for maintenance of gonadal activity and this occurs only when days are long (external coincidence model). These models have been described by Pittendrigh (1974) and their relevance to reproductive phenomena discussed by Follett & Davies (1975) .
Adrenal hormones have been implicated in photoperiodic time measurement. In the sparrow, Zonotrichia albicollis, phase relationships between corticosterone and other hormones influence seasonal fattening, migration and reproduction (Meier, 1975) in ways consistent with either coinci¬ dence model (Follett & Davies, 1975) . In the hamster, adrenal hypofunction occurs upon exposure to short daylengths and correlates with the cessation of oestrous cyclicity (Hoffman & Reiter, 1966) . The adrenal gland secretes some of its hormones, in vivo and in vitro, with pronounced diurnal rhythmicity (Andrews & Folk, 1964; Moore & Eichler, 1976) , and lesions of the suprachiasmatic nuclei which abolish rhythms of corticosterone secretion in rats (Moore & Eichler, 1976) , and presumably also in hamsters, prevent photoperiodically mediated gonadal regression in male hamsters (Rusak & Morin, 1976 (Orsini, 1961) taken between 09.00 and 10.00 h, normal cycles being characterized by a copious discharge every 4th day.
After 3 or more consecutive 4-day oestrous cycles, hamsters were adrenalectomized and blinded (orbital enucleation) under pentobarbital-induced anaesthesia. The hamsters were offered a 0-2% (w/v) sodium saccharine-1 % (w/v) sodium chloride solution to drink, a mixture which promotes long-term survival in most adrenalectomized hamsters (Salber & Zucker, 1974; Snyder & Wyman, 1951) . The completeness of adrenalectomy was assessed at the end of the experiment (see Salber & Zucker, 1974) .
The criterion for establishing oestrous acyclicity was 2 weeks with no more than a single oestrous vaginal discharge. Hamsters meeting this criterion are known to have significantly reduced uterine weights, hypertrophied ovarian interstitial tissue and decreased follicular and luteal elements (Reiter, 1968) : histological comparisons were not made in the present experiments. Some of the data (Table 1 ) are from animals that died several or more weeks after surgery. Since these deaths occurred only in adrenalectomized females they were presumed to reflect consequences of long-term uncorrected adrenal insufficiency. ), 7(20), 14(39), 17(18), 25(33), 41(54) * Each animal was tested for 9 or more consecutive weeks after operation. t These animals did not survive for the duration of the experiment. Survival times for individual animals are indicated in parentheses.
As shown in Table 1 , oestrous cyclicity ceased within 18 to 62 days after blinding in females drinking the saccharine-saline solution (mean = 35-8 days). This is in general agreement with the reported latencies to acyclicity of blind or short-day hamsters drinking tap water (Sorrentino & Reiter, 1970; Seegal & Goldman, 1975) . Oestrous cycles ceased in a mean of 36-2 days in blinded adrenalectomized hamsters, showing that adrenalectomy did not interfere with the ability of blinding (and presumably of short days) to abolish oestrous cyclicity. After adrenalectomy only, 3 hamsters continued to show 4-day oestrous cycles for at least 9 weeks in response to the long days. Many of the adrenalectomized hamsters that died during the course of the experiment, presumably of adrenal insufficiency, exhibited several 4-day oestrous cycles (Table 1) .
It therefore appears that, in the hamster, as in the rat (Feder, Brown-Grant & Corker, 1971) , adrenal hormones are not essential for the long-term expression of oestrous cyclicity. This finding and the observation that adrenalectomy does not eliminate photoperiodic regulation of the oestrous cycle suggest that adrenal hormones play no major role in an external or internal coincidence mech¬ anism for the seasonal suspension of reproductive activity in the hamster. However, adrenal hormones may still be capable of modulating photoperiodic time measurement or ovarian regression in this species. Steroid hormones affect the period ( ) of mammalian circadian rhythms (Daan, Damassa, Pittendrigh & Smith, 1975; ; small changes in may alter the phase angles with which hamsters entrain to the light : dark cycle and thus influence which photoperiods are stimulatory to the reproductive axis (Elliott, 1976; Morin, Fitzgerald, Rusak & Zucker, 1977 
